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\S 1.
. $G$ $\mathrm{Q}$






. $F$ : , $D$ $F$
$G=D^{\cross}$ . $g=[F:\mathrm{Q}],$ $I_{F}=\{\iota;F\llcorner_{arrow}\mathrm{R}\},$ $I_{D}=\{\iota\in$
$I_{F},$ $D\otimes_{\iota}\mathrm{R}\simeq M_{2}(\mathrm{R})$ , $\# I_{D}\leq 1$ . $\# D_{F}\equiv g$ mod2









g $0$ ( Deligne
), g ( ) .
canonical model F .
$G$ $H^{i}(M_{K}, \mathrm{Q})$
( Arthur conjecture )
. $g$ . $H^{0}(S_{K}, \mathrm{c})_{\text{ }}H^{2}(S_{K}, \mathrm{C})$ , $D^{\cross}$
$\mathrm{d}\mathrm{e}\mathrm{t}:D^{\cross}arrow F^{\cross}$ ( $\pi_{0}(S_{K})$
).
$H^{1}(S_{K}, \mathrm{C})=\oplus_{\pi}V_{\pi}^{\vee}\otimes(\pi)\infty K$
( \mbox{\boldmath $\pi$} $=\pi^{\infty}\otimes\pi_{\infty}$ $\mathrm{G}\mathrm{L}_{2,F}$ , $F$ $v$ $\pi_{v}.=D_{2}$
) . $V_{\pi}$ $\mathrm{C}$ 2 .
p , $P$ . $\mathrm{C}\simeq\overline{\mathrm{Q}}_{p}$
$H_{et}^{1}(S_{K},\overline{\mathrm{Q}}_{p})=\oplus_{\pi}V\pi^{\otimes}(\pi^{\infty})^{K}$
. $S= \lim_{arrow K}S_{K}$ $F$
[S1], $D^{\cross}(\mathrm{A}^{\infty})\simeq \mathrm{G}\mathrm{L}_{2}$ (A7) ( ) F
$V_{\pi}$ $\mathrm{G}\mathrm{a}1(\overline{F}/F)$ ,
$\rho_{\pi}$ . \rho \mbox{\boldmath $\pi$} Frv $\pi_{v}$







b) g $P$ – v
. , \mbox{\boldmath $\pi$}v Steinberg
. , .
$P$ Wiles, Taylor( interpolation method), Blasius,






. $\pi$ , $\pi’$ $\mathrm{d}\mathrm{e}\mathrm{t}:\mathrm{G}\mathrm{L}_{2,F}arrow F^{\cross}$ - (
$D^{\cross}$ ) .
\S 2.
, $P$ $K_{\lambda}$ , $\mathcal{O}_{\lambda}$ .
.
$K_{0}(\mathrm{f})=$ { $g \in \mathrm{G}\mathrm{L}_{2}(\prod_{-\mathrm{r}\mathrm{D}=}$. $\triangleright \mathit{0}_{v});g\equiv$ mod $\mathrm{f}$}.V8
$K_{1}(\mathrm{f})=$ { $g\in \mathrm{G}\mathrm{L}_{2}($ $\prod$ $0_{v});g\equiv$ mod $\mathrm{f}$ }.
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. \epsilon : $K_{0}(\mathrm{f})arrow(\mathcal{O}_{F}/\mathrm{f})^{\cross},$ $(\alpha \beta//\gamma \delta)\mapsto\alpha$mod $\mathrm{f}$ .
( .)
$\tilde{S}_{H}^{D}(\mathrm{f})_{\mathrm{C}}=$ { $D^{\cross}(\mathrm{A})$ (2, $\ldots,$ $2)$ , $K_{H}(\mathrm{f})-$ C- }
, D division algebra
$S_{H}^{D}(\mathrm{f})\mathrm{c}=\tilde{S}_{H}(\mathrm{f})_{\mathrm{C}}/I_{H},$ $(\mathrm{f})\mathrm{c}$ , $I_{H}(\mathrm{f})\mathrm{c}=\{f\in.\tilde{S}_{H}(\mathrm{f})_{\mathrm{C}}; f : D^{\cross}(\mathrm{A})arrow \mathrm{A}^{\cross}arrow \mathrm{C}\}$
. $I_{H}(\mathrm{f})\mathrm{c}$ Jacquet-Langlands, Eisenstein
.
$K=K_{1}(\mathrm{f})$ . $G(\mathrm{A}^{\infty})$ smooth ( $=$ ) K-





$H_{\mathrm{f}}$ - $\text{ }$ $\prod\overline{\mathfrak{o}}$
$S_{H}^{D}( \mathrm{f})\mathrm{c}\simeq SH(\int)_{\mathrm{c}}$
. $S_{H}( \int)_{\mathrm{c}}=S_{H}()\int)M_{2}(F\mathrm{C}$ .
. ,
$\mathrm{Q}$- $\mathrm{Z}$- . $\overline{\tau}-$ ,
$\mathrm{Q}$- . [S2] .
$T_{H}( \int)$ $\mathrm{E}\mathrm{n}\mathrm{d}_{\mathrm{C}}(s_{2,H}(\mathrm{f})\mathrm{c})$
$\mathrm{Z}$- :
$\{_{U_{v}=}^{T_{v}=}\langle\alpha\rangle=\mathrm{g}\mathrm{i}_{\mathrm{V}}\mathrm{e}\mathrm{n}\mathrm{b}\mathrm{y}x_{K(}\mathrm{g}\mathrm{i}_{\mathrm{V}}\mathrm{e}\mathrm{n}\mathrm{b}\mathrm{y}\chi_{K_{1}(\uparrow)(\begin{array}{ll}\mathrm{l} 00 \pi_{v}\end{array})K1(\mathrm{f})} \mathrm{f}\mathrm{g}\mathrm{i}_{\mathrm{V}}\mathrm{e}\mathrm{n}\mathrm{b}\mathrm{y}x\mathrm{f}\mathrm{o}K_{1}(\mathrm{f}1\uparrow)K1)\Pi_{v}|\mathrm{Q}.K1(\uparrow)\mathrm{r}v\dagger\int,(\mathrm{f})$
for $(a, \mathrm{f})=1$
$D^{\mathrm{X}}(\mathrm{A}^{\infty})$ $K$ $\chi_{K}$ . $T_{H}(\mathrm{f})$ $\mathrm{Z}$
. $T_{H}( \int)’$ $T_{H}(\mathrm{f})$ $T_{v},$ $v\mathit{4}\mathrm{f}$,
$\langle a\rangle((a, \mathrm{f})=1)$ . , $U_{v}$ .
$R$ $R$ SH(f)R $\mathrm{H}_{\mathrm{o}\mathrm{m}_{\mathrm{Z}}}(T_{H(\mathrm{f}),R)}$
$R=\mathrm{C}$ – . $($
$T_{H}(\mathrm{f})\mathrm{X}S_{H(}\mathrm{f})_{\mathrm{C}}arrow \mathrm{C}$ $(t, f)arrow a_{1}(t\cdot f)$ . $a_{1}$ Hilbert
– . ) ,
$f$ : $T_{H}(\mathrm{f})arrow R$ $R=\mathrm{C}$ eigenform – . $T_{v}\cdot f=a_{v}\cdot f$ ,
$T_{v}$ $a_{v}$ . , . .
$T_{H}( \mathrm{f})\otimes \mathrm{z}\mathcal{O}=\prod_{m}T$
$H^{\mathrm{i}}(s_{K_{H}(}\mathrm{f}),$ $\mathcal{O})=\oplus TM\tau$ $g$ :
$H^{0}(s_{K_{H}(}\uparrow),$ $\mathcal{O})/\{D^{\cross}(\mathrm{A}^{\infty})arrow \mathrm{A} \infty\crossarrow \mathcal{O}\}=\oplus_{T}MT$ $g$ :
. $M_{T}$ $T$ $g$
$M_{T}\otimes_{0}K$ 2 $\otimes 0^{K}$- (Eichler- ). $g$
$M_{T}\otimes \mathrm{o}K$ 1 $T\otimes \mathrm{o}K$- . $(T, M\tau)$
. , :
$T$ ? $M_{T}$ T- ?
.
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$1\Gamma M_{T}$ T- “multiplicity one theorem” .
Mazur ( ) ,




2. $F=\mathrm{Q}$ , $\mathrm{f}$ $P^{3}$ $T$ Gorenstein .
3. $T’(\mathrm{f})$ $T’(\mathrm{f})arrow T’(\mathrm{f}’)$




$T$ $T$- $M_{T}$ $T$ Taylor-Wiles
. Euler , [TW]
, .
Faltings , [W]
. “multiplicity one theorem” [W]
. , . , (
) .
.
Taylor-Wiles $\{R, \{R_{Q}, M_{Q}\}Q\in Q\}$ TW1-3 :
$TWl:Q\in Q\Rightarrow qv\equiv 1\mathrm{m}\mathrm{o}\mathrm{d} \mathrm{P}$ ‘ $(q_{v}=\# k(v)),$ $R_{Q}$ O[\Delta Q]-
. $\triangle_{Q}=\prod_{v\in Q}\Delta_{v},$ $\triangle_{v}$ $k(v)^{\cross}$ $P$-Sylow , $\mathcal{O}[\triangle_{Q}]$ .
$\Delta_{v}$ $\delta_{v}$ .
$TW\mathit{2}:R$ $\mathcal{Q}$- , $Q\in Q$
$R\simeq R_{Q}/(\delta_{v}-1, v\in Q)$
.
$TW\mathit{3}:M_{Q}$ $R_{Q}$ -\not\supset I , O[\Delta Q]- \alpha $\geq 1$ . \alpha
$Q\in Q$ .
.
1. Taylor-Wiles Euler $Q$ compat-
ibility .
2. Taylor Wiles $R_{Q}=M_{Q}$ .
( ).
Taylor-Wiles $\{R, Q, \{R_{Q}, M_{Q}\}_{Q}\in 9\}$ . .
a)( ) $m\geq 1$
$q_{v}\equiv \mathrm{l}\mathrm{m}\mathrm{o}\mathrm{d} p^{m}$ , $v\in Q$
.
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$b)$ ( ) $r=\mathrm{C}\mathrm{a}\mathrm{r}\mathrm{d}Q$ $Q\in Q$ .
$c)$ ( ) $R_{Q}$ $\mathcal{O}$- r .
$d)$ ( – ) $R$ EndO $M_{Q}/(\delta_{v}-1;v\in Q)M_{Q}$ $R$- $Q\in Q$
. ( $T$ . )
$e)$ ( – ) $M_{Q}/(\delta_{v}-1;v\in Q)M_{Q}$ $R$- $Q\in Q$ . $(M$
)
a), $b$) $\mathrm{c}$) R – $d$)
$R\simarrow$ T . $R$ $\mathcal{O}$- . $e$)
$M$ R- .
, Taylor-Wiles $R=T$, R , “multi-
plicity one theorem” – .
Auslander-Buchsbaum
, . , .
$\overline{\rho}:c_{\Sigma}arrow \mathrm{G}\mathrm{L}_{2}(k)$ . Taylor-Wiles
$R=\overline{\rho}$ ( $\rho^{\mathrm{u}\mathrm{n}\mathrm{i}\mathrm{v}}$ )
$R_{Q}=c_{\Sigma Q}\cuparrow c_{\Sigma}arrow \mathrm{G}\mathrm{L}_{2}(\overline{\rho}k)$ ( $\rho_{Q}^{\mathrm{u}\mathrm{n}\mathrm{i}\mathrm{v}}$ )
. , $\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{C}\mathit{0}}F}\backslash \Sigma$ $Q$
. . $\mathrm{T}\mathrm{W}1$ ,
. $Q$
$Q=$ { $Q;v\in Q\Rightarrow\overline{\rho}$ $v$ , \rho -(Fr $(\alpha_{v},$ $\beta_{v})$ .}
.
(Faltings).
$v\in Q\in Q$ $\overline{\rho}|$ $D_{v}$ $\mathcal{O}[\triangle_{v}]$
$\rho_{Q}^{\mathrm{u}\mathrm{n}\mathrm{i}\mathrm{v}}|_{D}v(\sigma_{v})=(_{0}^{\delta_{v}}$ $\delta^{\frac{0}{v}1})$ ; $\sigma_{v}$ tame part
.
$R_{Q}$ $\mathcal{O}[\triangle_{v}]- \text{ }\rho Q|_{D_{v}}\mathrm{u}\mathrm{n}\mathrm{i}\mathrm{v}$ .
$\mathrm{T}\mathrm{W}1$ , TW2




$1,$ $v\in Q)$ $P$ . mod $P$
$0$ .




$\mathrm{s}_{\mathrm{P}^{\mathrm{e}}}\mathrm{C}R(_{arrow \mathrm{s}R_{Q^{arrow \mathrm{S}}}}i1\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{p}\mathrm{e}\mathrm{C}\mathcal{O}[[i_{2\tau 1}, \ldots , T_{r}]]$
$i_{1}$ TW2 b) r $i_{2}$ c)
. $r=\dim_{k}H1D(F, \mathrm{a}\mathrm{d}0\overline{\rho})$ .
( ) $R_{Q}$ smooth
$i_{2}$ , $R$ $R\simeq \mathcal{O}[[T_{1}, \ldots, T_{r}]]/(f1, \ldots, f_{r})$
. ( ) naive (Krull ),
. ( ) jet
$\{Q_{1}, Q_{2}, \ldots\}$
$P= \lim_{arrow,n}R_{Qn/I_{Qn}}$
, $\exists I_{Q_{n}}\subset R_{Q_{n}}$
smooth . [TW] .
. .
1. $\mathrm{Q}$ F. Diamond .
2. Taylor-Wiles $T$ .
b) c) $r$ – . [W] Wiles
.
\S 4.
$\overline{\rho}:G_{\Sigma}arrow \mathrm{G}\mathrm{L}_{2}(k)$ $G_{\Sigma}$ . $\overline{\rho}$ $v|p$ flat ordinary .
, $\overline{\rho}$ $v$ flat ( $\mathit{0}_{v}$ $p-1$ ) $\overline{\rho}|_{D_{v}}$ $\mathit{0}_{v}$
, $\det\overline{\rho}|_{I_{v}}=\omega_{v}$
. $\omega_{v}$ Teichm\"uller ordinary $(\overline{\rho}|_{D_{v}})^{ss}$
( $D_{v}$ -distinguished). $D=\{\Sigma, \mathcal{O}, G\}$
: $\mathcal{O}$ $P$- $G$ $|\mathrm{S}_{\mathrm{P}^{\mathrm{e}}}\mathrm{c}\mathrm{o}_{F}|$ , {fl, Sel, $\mathrm{f},$ $\mathrm{u}$ }
. $G$ .
$v|p$ $G$ {fl, Sel} (flat Selmer [W]
) $G(v)=$ Sel ( $\overline{\rho}|_{D_{v}}$ ordinary ), $G(v)=$ fl ( $\overline{\rho}|_{D_{v}}$ flat ). $\overline{\rho}|_{D_{v}}$
ordinary flat , $G(v)$ fl Sel .
$v$ $G$ $\{\mathrm{f}, \mathrm{u}\}$ , $v\not\in\Sigma$ $G(v)=\mathrm{f}$ .
$D$
$G(v)=\mathrm{f}\mathrm{l}$ ( $v|p,\overline{\rho}$ flat )
$G(v)=\mathrm{f}$ ( $v$ ) .
$\Sigma_{D}=\{v|p\}\cup$ { $v:\overline{\rho}$ v } .
$v|p$ , $\overline{\rho}$ $\rho$ $G(v)=\mathrm{S}\mathrm{e}1$ fl Selmer
flat . flat $\overline{\rho}$ ordinary
flat Selmer $-$
,
$v(p$ $G(v)=\mathrm{f}$ $G(v)=\mathrm{u}$ , .
, $\dim_{k}\overline{\rho}^{I_{v}}=1$ $\rho$ $\rho|^{I_{v}}$
1 . $\overline{\rho}|_{D_{v}}$
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( $\overline{\rho}|_{I_{v}}$ . exceptional
. [W] . \rho Iv
) $R_{D}$ ( ) $\overline{\rho}$ $D$ (determinant
) \rho univ : $G_{\Sigma}arrow \mathrm{G}\mathrm{L}_{2}(R_{D})$ . - determinant
$\det\rho/\chi_{\mathrm{c}_{Y^{\mathbb{C}1\mathrm{e}}}}$ $\det\overline{\rho}/\overline{x}_{\mathrm{c}_{Y^{\mathrm{C}}}}1\mathrm{e}$ Teichmller lift . $\chi_{\mathrm{c}\mathrm{y}_{\mathrm{C}1}\mathrm{e}}$
. [M] .
$P$
( [O], Carayol, Wiles, Taylor, Blasius, Rogawski ),
Langlands compatible (Carayol [Car 1], Wiles
[W2], Taylor [T] $)$ . $\mathrm{m}\mathrm{o}\mathrm{d} p$ .
. modp- $\overline{\rho}:\mathrm{G}\mathrm{a}1(\overline{F}/F)arrow \mathrm{G}\mathrm{L}_{2}(k)$ ( (2, $\ldots,$ $2)$ )
$P$- $\mathcal{O}$ $\overline{\rho}\simeq\rho_{\pi,\lambda}\mathrm{m}\mathrm{o}\mathrm{d} \lambda$ $\mathcal{O}$ - $\mathrm{G}\mathrm{L}_{2,F}$
$\pi$ .
:
$a)$ $\overline{\rho}|_{D_{v}}$ $v$ $\dim\overline{\rho}^{I_{v}}=1$ .
$b)\pi$ $\mathrm{f}_{\pi}=\mathrm{f}\overline{\rho}$ . $\prod_{v|p}v^{n_{v}}$ . $\mathrm{f}_{\overline{\rho}}$ ($p$ ) $\overline{\rho}$
, $n_{v}$ $\overline{\rho}|D_{v}$ at $0$ , 1 .
$\det\rho_{\pi,\lambda}./x_{\mathrm{c}\mathrm{y}1\mathrm{e}}\mathrm{C}.\text{ _{}P}$ .
$\pi$ , eigenform $f_{\pi}$ : $T_{H_{p}}’(\mathrm{f}\pi)arrow \mathcal{O}(H_{p}$ $\mathrm{P}$-Sylow
) .
. a) $F=\mathrm{Q}$ , ( ) -
.
. b) \mbox{\boldmath $\pi$} (
) .
. $D$ $\overline{\rho}$ $\pi$
$\mathrm{f}D=\int_{\pi}$ . $\prod$ . $v^{\dim_{k}\overline{\rho}^{I_{v}}}$
$G(v)=\mathrm{u}$
. $H=H_{p}$ $\mathrm{P}$-Sylow . $T_{H_{\mathrm{p}}}’(\mathrm{f}D)$
$m’$ $T_{v}\mapsto \mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}\overline{\rho}(\mathrm{F}\mathrm{r}_{v})(T_{H\mathrm{p}}’(\mathrm{f}D)arrow T_{H_{p}}’(\mathrm{f}\pi)arrow \mathcal{O}f*arrow k)$ . $P$
$\overline{\rho}$ $T_{H_{p}}’(\mathrm{f}D)/m$’ . $\tau_{DH}’=T\prime p(\mathrm{f}D)_{m^{\otimes_{\mathrm{Z}_{p}}}}’\wedge \mathcal{O}$ .
, . $D=\{\Sigma, \mathcal{O}, G\}$








Carayol – ( Wiles [W2]
). , odd .
. $\det\rho^{\mathrm{m}\mathrm{o}}(\mathrm{d}\mathrm{F}\mathrm{r}_{v})=\langle v\rangle$ , $(\det_{\beta^{\mathrm{m}\mathrm{o}}}\mathrm{d}/\acute{\chi}_{\mathrm{c}\mathrm{y}\mathrm{c}1}\mathrm{e})/(\det\overline{\rho}/\overline{x}_{\mathrm{c}}\sim \mathrm{y}\mathrm{C}\mathrm{l}\mathrm{e})(\det\overline{\rho}/\backslash \overline{\chi}_{\mathrm{C}}\mathrm{y}\mathrm{c}\mathrm{l}\mathrm{e}\text{ }$
Teichm\"uller lift) $P$ ( $H$ p-Sylow
). , determinant .
.
.
$\pi$ $\mathrm{G}\mathrm{L}_{2}(\mathrm{A}_{F})$ , $D_{k_{\iota}},$ $k_{\iota}\geq 2$ .









a) $T_{H}$, $(\mathrm{f}D)$ $m$
$T_{D}’\simeq\tau_{D}=TH(\mathrm{p}\mathrm{f}D)m\otimes_{\mathrm{Z}_{p}}\wedge \mathcal{O}$ .
b) $\rho^{\mathrm{m}\mathrm{o}\mathrm{d}}$ $\overline{\rho}$ D’ . $D’=(\Sigma, \mathcal{O}, G’),$ $G’(v)–G(v)(\overline{r}ho$ $v$
exeptional ) $G’(v)=\mathrm{u}$ ($v$ exeptional ).
$D=D’$ $R_{D}arrow T_{D}$ ( ).
, $M_{D}=M_{T_{\mathcal{D}}}$ . $(R_{D}, T_{D}, M_{D})$
.
.




de Jong alteration Weil-Deligne ,





. $F$ modp \rho - : $\mathrm{G}\mathrm{a}1(\overline{F}/F)arrow \mathrm{G}\mathrm{L}_{2}(k)$ $v|p$ at
ordinary, $\overline{\rho}|_{D_{v}}(v\parallel p)$ $\dim_{k}\overline{\rho}^{I_{v}}=1$ . $D$ $\overline{\rho}$
.
1. p $F$ , $F$ $\mathrm{Q}(\zeta_{p})$ . (
, )
2. $\overline{\rho}|_{\mathrm{G}\mathrm{a}1(}\overline{F}/F(\sqrt{(-1)^{(p-1})/2p})$ .
3. $\overline{\rho}$ \S 4 $\pi$ .
$\overline{\rho}$ $D$ $T_{D}$ , Fontaine-Mazur
. $R_{D}$ $R_{D}\simeq T_{D}$ .
$D$ ,
. , “$\mathrm{m}\mathrm{u}\mathrm{l}\mathrm{t}\mathrm{i}\mathrm{P}1.\mathrm{i}_{\mathrm{C}}\mathrm{i}\mathrm{t}\mathrm{y}$ one theorem”
.
$F=\mathrm{Q}$ Wiles, Taylor-Wiles, Diamond – .
.
.
a) $F$ – $’\supset$




Diamond ), “multiplicity one”
.
$D$ Taylor-Wiles .
. $F$ , $P$ modp \rho - : $\mathrm{G}\mathrm{a}1(\overline{F}/F)arrow \mathrm{G}\mathrm{L}_{2}(k)$
$v|p$ at ordinary, $\overline{\rho}|_{D_{v}}$ ( $v$ ) $\dim_{k}\overline{\rho}^{I_{v}}=1$ .
? $\pi$ . $D$ $\overline{\rho}$ .
Taylor-Wiles $\{R, \{R_{Q}, M_{Q}\}_{Q}\in Q_{\Sigma,\overline{\rho}}\}$
$Q_{\Sigma,\overline{\rho}}=$ { $v;v$ D, $q_{v}\equiv \mathrm{l}\mathrm{m}\mathrm{o}\mathrm{d} p,\overline{\rho}(\mathrm{F}\mathrm{r}_{v})$ } .
, $\overline{\rho}$ , $\overline{\rho}|_{D}$.
. (
F. Diamond $F=\mathrm{Q}$
.) $T=T_{D}$ . $Q\in Q$ $T_{Q}$ $T_{Q}$ -
$M_{Q}$ , $R_{Q}$ , $R_{Q}arrow T_{Q}$ . $\mathrm{J}\supset=\prod_{v\in Q}v$ . $\overline{\rho}$
$v$ $\alpha_{v}$ $\beta_{v}$ $\overline{\rho}(\mathrm{F}\mathrm{r}_{v})$ $v$ .
– ( )
. $A$ $q_{\mathfrak{r}}\parallel A$ $G_{D}^{\mathrm{d}\mathrm{e}\mathrm{r}}(\mathrm{Q})\cap gK11(\mathfrak{r})g^{-1},$ $g\in$
$G_{D}(\mathrm{A}^{\infty})$ . $\mathfrak{r}$
1. $q_{\mathfrak{r}}\parallel A\mathrm{f},$ $q_{\mathrm{t}}\not\equiv \mathrm{l}\mathrm{m}\mathrm{o}\mathrm{d} p$
2. $\alpha_{\mathfrak{r}}\neq\beta_{\mathfrak{r}}$ . $\alpha_{\mathfrak{r}}\neq q_{\mathfrak{r}}^{\pm}\beta_{\mathrm{t}}1$ .
10





$m_{\mathfrak{r}}$ $m$ $U_{\mathfrak{r}}-\alpha_{\mathrm{t}},$ $<\delta>-1,$ $\delta\in k(\mathfrak{r})^{\cross}$
. $T’=(T_{H,\mathrm{t}}(\mathrm{f}D)\otimes \mathrm{z}\mathcal{O})_{m_{\mathfrak{r}}}$ . $f$ : $T’arrow \mathcal{O}$ $\pi$
. $\mathfrak{r}$- $\pi_{\mathfrak{r}}$ . $\pi_{\mathfrak{r}}$
$w–\chi_{1}(a)x_{2}(b)w$ $w$ . $\chi_{1},$ $\chi_{2}$ : $K_{\mathrm{r}}^{\cross}arrow\overline{\mathrm{Q}}_{p}$
. $\pi_{\mathfrak{r}}\otimes\chi_{2}^{-1}$ 1 . 1
, $\pi_{\mathrm{r}}$ , . 2
$\pi_{\mathrm{r}}$ Steinberg . $<\delta>$- , $T’$ $\mathfrak{r}$
old – . $U_{\mathfrak{r}}$ $T$
( ) $T=T’$ .
$T$ $\mathfrak{r}$ – .
$T$ – . $K_{H,\mathfrak{r}}(\mathrm{f}, \mathfrak{Q})=K_{H}(\mathrm{f}, \mathfrak{Q})\cap K11(\mathfrak{r})$
$T_{0,Q}:=(T_{H,\mathfrak{r}}(\mathrm{f}, \mathfrak{Q})\otimes_{\mathrm{Z}}\mathcal{O})_{m_{Q}}$
. $m_{Q}$ $m_{\mathfrak{r}}$ $U$ $-\alpha_{v},$ $v\in Q$ .
.
$T_{0,Q}\simeq T=(T_{H,\mathfrak{r}}(\mathrm{f})\otimes \mathrm{z}\mathcal{O})_{m}\mathrm{r}=(T_{H}(\mathrm{f})\otimes \mathrm{z}\mathcal{O})m$ .
. $N=\# Q$ . $N=0$ . $Q’$
$Q=Q’\cup\{v\}$ . $v$ new $K_{H,\mathfrak{r}}(\mathrm{f}^{\mathfrak{Q})}$,
. $\alpha_{v}/\beta_{v}=q_{v}^{\pm 1},$ $\alpha_{v}\beta v=q_{v}\langle V\rangle$ $q_{v}\equiv \mathrm{l}\mathrm{m}\mathrm{o}\mathrm{d} \mathrm{p}$
$\alpha_{v},$
$\beta_{v}$ . old $K_{H,\mathfrak{r}}(\mathrm{f}, \mathfrak{Q}’)$
$V_{Q’}$ . $V_{Q’}=S_{2,K_{H,\mathrm{t}}(}\prime \mathrm{f},\mathfrak{Q}$ ), $\mathrm{C}\oplus S_{2,K_{H,\mathfrak{r}}}\mathrm{o}’(\uparrow,),\mathrm{c}$ , $S_{2,K_{H,\mathfrak{r}}(\mathrm{f},),\mathrm{C}}\mathfrak{Q}$
$V_{Q’}$
$U_{v}^{2}-T_{vv}$. $U+<v>q_{v}=0$ .
$T/m_{T}$ , $T$ . ld form
$U_{v}$ $T$ . .
$\triangle_{v},$ $\delta_{v},$ $\triangle_{Q}:=\prod_{v\in Q}\triangle_{v}$ .
$\text{ }\iota_{}\Delta_{v}^{}=p\text{ _{}\backslash }^{f}x\triangle_{v}\text{ }\mathrm{h}\underline{\tau}\text{ _{}\mathrm{D}}^{*}\beta h^{\backslash }\text{ },$
$\mathfrak{Q}=\prod_{v\in Q}vk9^{-}\text{ }$ . $\backslash \nearrow$ $\backslash ^{\mathrm{O}}$ q $K_{Q}$
$\text{ }$
$K_{Q}=\{g\in K_{H},\mathfrak{r}(\mathrm{f}^{\mathfrak{Q}},);g\equiv(_{0^{h_{1}}}^{\delta}. \delta\cdot h_{2}*)\mathrm{m}\mathrm{o}\mathrm{d} v, \dot{\delta}\in\triangle_{v}, h_{1}, h_{2}\in\triangle_{v}^{\vee}, v\in Q\}$
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. $K_{Q}$ $T_{K_{Q}}$ Endc $(s2,K_{Q})$ $T_{v},$ $v\not\in\Sigma\cup Q,$ $U_{v},$ $v\in\Sigma,$ $U_{v}$ ,
$<\delta>,$ $\delta\in\Delta_{v},$ $v\in Q$ $\mathrm{Z}$- . Uv- $<\delta>,$ $v\in Q$ ,
$\delta\in\Delta_{v}$ , $<\delta>$ . $T_{K_{Q}}$
. $T_{K_{Q}}\otimes \mathrm{z}\mathcal{O}$ $m_{K_{Q}}$ $m_{\mathfrak{r}},$ $U_{v}-\alpha_{v},$ $\delta-1(\delta\in\Delta_{v}, v\in Q)$
$T_{Q}:=(T_{K_{Q}}\otimes \mathrm{z}\mathcal{O})mK_{Q}$
. . $T_{Q}’$ $T_{v},$ $v\not\in\Sigma\cup Q,$ $U_{v}\in\Sigma$
$\mathcal{O}$ $T_{Q}$ $\tau_{Q}’=\tau_{Q}$ , $T_{Q}$ .
$D_{Q}=\{\Sigma, G_{Q}, \mathcal{O}\},$ $G_{Q}(v.)=G(v)(v\not\in Q, G_{Q}(v)=\{\mathrm{u}\}(v\in Q)$
. $\cdot$ .
$\overline{p}$ \rho Q : $G\Sigma\cup Qarrow \mathrm{G}\mathrm{L}_{2}(\tau_{Q}),$ $\rho_{Q}(\mathrm{F}\mathrm{r}_{v})=T_{v},$ $v\not\in\Sigma\cup Q$
, $D_{Q}$ . $\rho_{Q}$ $v\in Q$
. ..
. $v\in Q$ $\rho_{Q}|_{D_{v}}$ – $\chi_{1,v},$ $\chi_{2,v}$ : $G_{Q}arrow T_{Q}^{\cross}$ , $\chi$’




$P$- $C_{F,p}$ . $\det\rho_{Q}=$




$R_{Q}$ $\overline{\rho}$ $D_{Q}$ . $\kappa_{Q}$ : $R_{Q}arrow R$ . $\rho_{Q}$
$D_{Q}$ $\rho_{Q}$ $f_{Q}$ : $R_{Q}arrow T_{Q}$ .
.
$\pi_{Q}$ : $T_{Q}arrow T$ , $\beta Q$ $\rho$ : $\mathrm{b}\mathrm{a}\mathrm{C}\mathrm{e}\tau_{Q}\rho Q(\mathrm{F}\mathrm{r}_{v})=\tau_{v}(v\not\in\Sigma\cup Q)$






, $\mathcal{O}[\Delta_{v}]\mathrm{t}\mathrm{h}\overline{\rho}|_{D_{v}}$ . \S 4 TW2
.
$\tau_{Q}$ : $\mathcal{O}[\Delta_{Q}]=\otimes_{v\in Q}\mathcal{O}[\Delta_{v}]arrow R_{Q}$ .
. $\rho_{Q}|_{D_{v}}$ $f_{Q}\cdot\tau_{Q}(\delta v)=<-\delta_{v}>$ , $\mathcal{O}[\Delta_{Q}]0-f\cdot\tau QT_{Q}$ < $>$




$\mathrm{Y}$ , $G$ $\mathrm{Y}$ $X=\mathrm{Y}./G$ .
$R\Gamma(\mathrm{Y}, \mathcal{O})$ $\mathcal{O}[G]$ - . $\text{ }$
.
– .
$\Delta_{Q}$ $S_{K_{Q},F}$ . ([$F$ : Ql $>1$
$K_{1}$ ) $K_{Q}$ ,
$(^{*})$ $K_{H,\mathfrak{r}}(\mathrm{f}, \mathfrak{Q})/(F^{\cross}\mathrm{n}K_{H,\mathrm{t}}(\mathrm{f}, \mathfrak{Q}))^{-}/K_{Q}/(F^{\cross}\cap K_{Q})^{-}=\Delta_{Q}\cross\triangle_{Q}/\triangle_{Q}\simeq\Delta_{Q}$
. $\Delta_{Q}\subset\triangle_{Q}\cross\Delta_{Q}$ - .
$K_{H,\mathfrak{r}}(\mathrm{f})$ $G_{D}^{\mathrm{d}\mathrm{e}\mathrm{r}}(\mathrm{Q})\cap gK_{H,\mathfrak{r}}(\mathrm{f})g^{-1},$ $g\in G_{D}$ (A$f$ ) , $\triangle_{Q}$
$S_{K_{Q},F}$ .
$R\Gamma(S_{K\overline{F}}, \mathcal{O})Q,$ $\mathcal{O}[\Delta_{Q}]$ - . $[F:\mathrm{Q}]$
. $T_{K_{Q}}\otimes \mathrm{z}\mathcal{O}$ $\prod_{m}T_{Q,m}$ . $M_{m}$ $H^{1}(S_{K_{Q},\overline{F}}, \mathcal{O})$ m-
. $T_{K_{Q}} \otimes \mathrm{z}\mathcal{O}=\prod_{m}\tau Q,m$ $e$ $M_{Q}=eH^{1}(S_{\overline{H}}(\mathrm{f}\mathfrak{O}), \mathcal{O})$
.
. $g=[F : \mathrm{Q}]$ , $m$ $\overline{\rho}$ .
$M_{Q,m}$ $\mathcal{O}[\Delta_{Q}]$ - . $g$ $H^{0}$ .
[TW] $\alpha H^{1}(Y_{Q}, \mathcal{O})^{-}$ $\mathcal{O}[\triangle_{Q}]-$ .
$Y_{Q}$ $L=R\Gamma(Y_{Q}, \mathcal{O})$ $H^{0},$ $H^{1}$ . $\mathrm{Y}_{Q}$
$\mathrm{R}$ $L$ $H^{0}$ $+$- .
$L^{-}$ $L$ $H^{1}$ $H^{1}(L^{-})=H^{1}(Y_{Q}, \mathcal{O})^{-}$
. $F$ $L=R\Gamma(s_{\overline{H}}(\mathrm{f}\mathfrak{Q}), \mathcal{O})$ $H^{2}$ ,
$H^{0},$ $H^{2}$ – Eisenstein , $\overline{\rho}$
.
$M_{Q}$ $f_{Q}$ $R_{Q}$- $\mathcal{O}[\Delta_{Q}]$ - . $M_{Q}$
$\mathcal{O}[\Delta_{Q}]$ - $M_{Q}/\{\delta_{v}-1, v\in Q\}M_{Q}$ $\mathcal{O}$- ,
2 $\dim_{K}T\otimes_{0}K$ ( $[F$ : $\mathrm{Q}]$ ), $\dim_{K}T\otimes_{\mathcal{O}}K$ ( $[F$ : $\mathrm{Q}]$ ) . TW3
$\{R, R_{Q}, M_{Q}, Q\in Q\}$ .
$Q\subset Q_{\Sigma,\overline{\rho}}$ $D$
.
, $v\in Q$ “ ”
.
$\mathrm{a}\mathrm{d}^{00}\overline{\rho}^{*}=\mathrm{a}\mathrm{d}\overline{\rho}(1)$
$\mathrm{a}\mathrm{d}^{0}$ \rho - , $D^{*},$ $D^{*Q}$ $D,$ $D_{Q}$ [W]
.
$H_{D^{*}}^{1}(F_{\Sigma}/F, \mathrm{a}\mathrm{d}0)),$$H_{D}1\overline{\rho}(1*$ $(F_{\Sigma\cup Q}./F, \mathrm{a}\mathrm{d}0\overline{\rho}(.1)\backslash )$ modp .
$R_{D_{\mathrm{Q}}}$ .
$(m_{R_{Q}}/(m_{R_{\mathrm{Q}}}^{2}, \lambda))^{*}=H_{D_{Q}}^{1}(F_{\Sigma\cup Q}./F, \mathrm{a}\mathrm{d}^{0}\overline{\rho})$,
. $R\text{ _{}Q}$ $\dim_{k}H_{D_{Q}}^{1}$ &S .
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$r=\dim_{k}H_{D^{*}}^{1}(F_{\Sigma}/F, \mathrm{a}\mathrm{d}^{0}\overline{p}(1))$
. $m\geq 1$ $Q\subset\{v:q_{v}\equiv \mathrm{l}\mathrm{m}\mathrm{o}\mathrm{d} p^{m}\}\cap Q_{\Sigma,\overline{\rho}}$ $\dim_{k}H^{1}D_{Q}(F_{\Sigma\cup Q}/F, \mathrm{a}\mathrm{d}^{0}\overline{\rho})\leq$
$\# Q=r$ . (
).
.
. $D$ , $\dim kH^{1}(D)F,$$\mathrm{a}\mathrm{d}^{0_{\overline{\rho}}}\leq\dim_{k}.H_{D^{*}}^{1}.(F, \mathrm{a}\mathrm{d}^{0}\overline{\rho}(1))$
.
[$\mathrm{W}$ , proposition 16].
$\dim_{k}H_{D}^{1}(F\Sigma/F, \mathrm{a}\mathrm{d}0\overline{\rho})-\dim_{kD^{*}}H1(F_{\Sigma}/F, \mathrm{a}\mathrm{d}^{0}\overline{\rho}(1))$
$= \sum_{v\in\Sigma}h_{v}+\sum_{v\in P\infty}h_{v}+\dim_{k}H0(F, \mathrm{a}\mathrm{d}0_{\overline{p}})-\dim_{k}H0(F, \mathrm{a}\mathrm{d}^{0_{\overline{\rho}(1}}))$
.
$v\in\Sigma$ $h_{v}=\dim_{k}H^{0}(F_{v}, \mathrm{a}\mathrm{d}^{0}\overline{\rho}(1))-\dim_{k}H^{1}(F_{v}, \mathrm{a}\mathrm{d}0)\overline{\rho}/H^{1}(fv’ 0\mathrm{d}\mathrm{a}\overline{\rho}F)$
$h_{v}=\dim_{k}H^{0}(F_{v}, \mathrm{a}\mathrm{d}0\overline{\rho}(1))$ . $\overline{\rho}|_{\mathrm{G}\mathrm{a}1(}\overline{F}/F(\sqrt{(-1)^{(p-}1)/2p})$
$\dim kH0(F, \mathrm{a}\mathrm{d}^{0}\overline{\rho})=\dim_{k}H0(F, \mathrm{a}\mathrm{d}0\overline{\rho}(1))=0$. $\overline{\rho}$
$\sum_{v:_{l\cdot\backslash \backslash }\mathrm{f}\mathrm{f}\mathrm{i}}$ $h_{v}=2[F : \mathrm{Q}]$ . $v\in\Sigma,$ $v\wedge p$ , $h_{v}=0$ . $v|p$ ,
$h_{v}\leq-2[k(v) : \mathrm{F}_{\mathrm{P}}]$ . flat [$\mathrm{W}$ , proposition 19] . flat
$\dim_{k}H_{f}^{1}(Fv’ \mathrm{a}\mathrm{d}^{0_{\overline{\rho}}})\leq\dim_{k}H^{0}(F_{v}, \mathrm{a}\mathrm{d}0\overline{\rho}(1))+$ [$k(v)$ : Fp] [TW]
, Tate Euler .
$P$ F $0$ .
$D_{Q}$ , $[1\mathrm{o}\mathrm{c}. \mathrm{c}\mathrm{i}\mathrm{t}. ]$
.
$\dim_{k}H^{1}D_{Q}/H_{\mathrm{D}^{*Q}}1=\dim_{k}H1D(F, \mathrm{a}\mathrm{d}^{0_{\overline{\rho}}0})/H^{1}D\mathrm{x}(F, \mathrm{a}\mathrm{d}\overline{\rho}(1))+\sum_{v\in Q}\dim_{k}H^{0}(Fv’\overline{\rho}\mathrm{a}\mathrm{d}0(1))$
$\leq\# Q$ .
. $\mathrm{a}\mathrm{d}^{0}\overline{\rho}(1)(\mathrm{F}\mathrm{r}_{v})$ $q_{v}\cdot\alpha_{v}/\beta_{v},$ $q_{v}$ , qv.\beta v/\alpha $\dim_{k}H^{0}(F_{v}, \mathrm{a}\mathrm{d}^{0}\overline{\rho}(1))=1$
( $v\in Q\in Q_{\Sigma,\overline{\rho}}$ ) .




(cf. $[\mathrm{W},$ $3.8]$ ). $F$ $F$ $\mathrm{Q}(\zeta_{p})$ $\overline{\rho}|_{\mathrm{G}\mathrm{a}1(}\overline{F}/F(\sqrt{(-1)^{(-}p1)/2p})$
. $Q\subset$ { $v:v\not\in\Sigma,$ $v$ 1, $q_{v}\equiv \mathrm{l}\mathrm{m}\mathrm{o}\mathrm{d} p^{m}$ } $\cap Q_{\Sigma,\overline{\rho}}$
$H_{D^{*}}^{1}(F \Sigma/F, \mathrm{a}\mathrm{d}^{0}\overline{\rho}(1))arrow\prod_{v\in Q}H_{f(F_{v}}1,$
$\mathrm{a}\mathrm{d}^{0}\overline{\rho}(1))$
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( $H_{D^{*Q}}^{1}$ ) .
$\dim_{k}H_{f}^{1}(Fv’ \mathrm{a}\mathrm{d}0\overline{\rho}(1))=\dim_{k}H0(F_{v}, \mathrm{a}\mathrm{d}^{0}\overline{\rho}(1))=1$ $v\in Q$ , $Q$
$H_{D^{*}}^{1}(F_{\Sigma}/F, \mathrm{a}\mathrm{d}^{0}\overline{\rho}(1))\simeq\prod_{v\in Q}H^{1}(f\mathrm{a}\mathrm{d}0\overline{\rho}F_{v},(1))$







a) $(\dot{R}, T, \pi, M, \langle, \rangle)$ . $R,$ $T$
O- \mbox{\boldmath $\pi$} : $Rarrow T$ $T$ $\mathcal{O}$ $M$ O-
$T$- . $\langle$ , $\rangle$ : $M\otimes \mathrm{o}Marrow \mathcal{O}$ T-
$M\simeq \mathrm{H}\mathrm{o}\mathrm{m}_{\mathcal{O}}(M, \mathcal{O})$ .
$b)$ $(R, T, \pi, M, \langle, \rangle)$ \mbox{\boldmath $\pi$} $M$ T-
. , $T$ . . .
$c)$ $(R’, \tau’, \pi’, M;, \langle, \rangle’)$ $(R, T, \pi, M, \langle, \rangle)$ O-




\xi : $Marrow M’$ $M$ $\xi(M)$ $T’$ - $\mathcal{O}$- ,
$T$ compatible . ( , $\langle$ , $\rangle’$
$\xi(M)$ $\langle$ , $)$ – . . )
$\hat{\xi}$ : $M’\simeq \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{o}(M’, \mathcal{O})arrow M\simeq \mathrm{H}\mathrm{o}\mathrm{m}_{\mathcal{O}(.)}M,$$\mathcal{O}$ , $\langle\xi(x), y\rangle’=$
$\langle x,\hat{\xi}(y)\rangle(\forall x\in M, \forall y\in M’)$ .
O- $R$ $\mathcal{O}$- $f$ : $Rarrow \mathcal{O}$ , [L]
:
$\mathrm{K}\mathrm{e}\mathrm{r}f$ $R$ $\mathrm{A}\mathrm{n}\mathrm{n}_{R}(\mathrm{K}\mathrm{e}\mathrm{r}f)$ $f$ $\mathcal{O}$ ,
$\eta_{f}$ . $R$ $\mathcal{O}$- , $\eta_{f}$ O-
$\mathcal{O}arrow\hat{R}\simeq R-\hat{f}f\mathcal{O}$ 1 . R $=\mathrm{H}\mathrm{o}\mathrm{m}_{Q}(R, \mathcal{O})$ $R$
. – .
$\mathcal{O}$- $f\tau$ : $Tarrow \mathcal{O}$ ( )
$f_{R}=f\tau\cdot\pi,$ $f_{T}j’=f\cdot\beta,$ $f_{R}’$ , $–f_{T}’,$ $.\pi’$ . \eta T, $\eta_{T’},$ $\eta R,$ $\eta_{R}$’ $f\tau,$ $f\tau’,$ $f_{R}$
, $f_{R’}$ .
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. $(R’, \tau’, \pi M’,’, \langle, \rangle’)arrow(R, T, \pi, M, \langle, \rangle)(R, T, \pi, M, \langle, \rangle)$




. $M/\hat{\xi}\cdot\xi(M)$ , “old space” $M$





, $\eta_{f}$ ( $Rarrow T$
) . ( $\eta_{f}$ Bloch- , $L$ ,
) $T$ . $1\mathrm{e}\mathrm{n}\mathrm{g}\mathrm{t}\mathrm{h}_{\mathrm{O}}\mathcal{O}/\eta_{T}=1\mathrm{e}\mathrm{n}\mathrm{g}\mathrm{t}\mathrm{h}_{\mathrm{o}}\mathrm{K}\mathrm{e}\mathrm{r}f_{T}/(\mathrm{K}\mathrm{e}\mathrm{r}f\tau)^{2}$
. $T$ $T’$
.
. $(R’, \tau’’, \pi, M’, \langle, \rangle’)arrow(R, T, \pi, M, \langle, \rangle)$ , $(R, T, \pi.’ M, \langle, \rangle)$
, $T$ $T’$ , $T$ , $\hat{\xi}\xi(M)=\Delta\cdot M,$ $\Delta\in T$ .
$1\mathrm{e}\mathrm{n}\mathrm{g}\mathrm{t}\mathrm{h}_{\mathrm{O}}\mathrm{K}\mathrm{e}\Gamma fR’/(\mathrm{K}\mathrm{e}\mathrm{r}fR^{\prime)}2\leq \mathrm{l}\mathrm{e}\mathrm{n}\mathrm{g}\mathrm{t}\mathrm{h}\mathrm{O}\mathrm{K}\mathrm{e}\mathrm{r}f_{T}/(\mathrm{K}\mathrm{e}\mathrm{r}f\tau)2+1\mathrm{e}\mathrm{n}\mathrm{g}\mathrm{t}\mathrm{h}_{\mathrm{o}^{\mathcal{O}}}/f_{T}(\triangle)$
$\mathcal{O}$- $f$ : $Tarrow \mathcal{O}$ , $R’\simeq T’$ , $T’$
. $M’\otimes_{\mathcal{O}}K$ $T’\otimes \mathrm{o}$ K- , $(R’, \tau’,.\pi’, M;, \langle. ’\rangle’)$
. $M’$ $T’-$ .
Lenstra [L] .
$M’$ . . $M$ T-
. $T’-$ $M’$ $F$ $Farrow M$ . $Marrow Farrow M$
, $\Delta_{0}$ : $Tarrow T’arrow T$ ( .
$T^{j}$ ). $Marrow M’$ $\mathcal{O}$- $f:Marrow M$
.





\Delta : $Marrow M’arrow M$ $\Delta_{0}=\triangle\cdot f$ , $(\Delta_{0})\subset(\Delta)$
. $(\triangle 0)=(\Delta)$ $f\in \mathrm{A}\mathrm{u}\mathrm{t}_{T}M$ , $M’\simeq F$ .
$\alpha\in T$ $\Delta_{0}=\alpha\cdot\Delta$ . $f_{T}(\triangle 0)=f_{T}(\triangle)$ \alpha
.





– $\xi$ : $Marrow M’$ O-
. $g$ $g$ .
$K=\mathrm{G}\mathrm{L}_{2}(\mathit{0}_{v})\cdot Kv$ . $\pi_{i,v}$ : $S_{K_{\text{ }}(v}$ ) $\cap Karrow S_{K}(i=1,2)$
. $v$




$H^{1}(S_{K}, \mathrm{Z}_{p})\oplus H1(SK, \mathrm{z}p)arrow H^{1}(S_{K_{\text{ }}(v})\cap K,$ $\mathrm{Z}p)$
\rho -1 $D_{\mathfrak{p}}$ at ordinary Eisensteiu Zp-
. $K=K_{1}(\mathfrak{p}^{n})_{\mathfrak{p}}\cdot K^{\mathfrak{p}},$ $\mathfrak{p}|p,$ $n=0,1$ . .
Ribet “ ” .









(mod 3 ). $F$ $g$ . $\overline{\rho}$ : $G_{F}arrow$
$\mathrm{G}\mathrm{L}_{2}(\mathrm{F}_{3})$ , , :
1) $\overline{\rho}|_{F(\sqrt{-3})}$ , $\overline{\rho}|_{D_{v}},$ $v|3$ ordinary, 3 $F$ .
2)g
$2_{a})$ $v|3$ $\overline{\rho}|D_{v}$
$2_{b})$ $v \int 3$ $\overline{\rho}|D_{v}$ , $0arrow\chiarrow\overline{\rho}|_{D_{v}}arrow\chiarrow 0$
. ..
$\mathrm{G}\mathrm{L}_{2,F^{\text{ }}}$ $(2, \ldots, 2)$ $\pi$ $\overline{\rho}\simeq\rho_{\pi,\lambda}\mathrm{m}\mathrm{o}\mathrm{d} \lambda,$ $\mathrm{f}_{\pi}$ ,
$\det\rho_{\pi,\lambda}/\chi_{\mathrm{c}\mathrm{y}_{\mathrm{C}1}\mathrm{e}}\text{ _{}P}$ .
Langlands-Tunnel ordinary form [H].
$\cdot$
.
( ). $F$ , $F$ $\mathrm{Q}(\zeta_{p}.)$ .
.
$v/(p$ .
mod $P$- $\overline{\rho}$ . .. ’.
a) $p=2$ $\overline{\rho}|_{F(\sqrt{-1})}$ , $p=3$ $\overline{\rho}|_{F(}$ $\sqrt{-3}$) ’
$b)\overline{\rho}\simeq\rho_{\pi,\lambda},$ $\pi$ $(k_{1}, \ldots, k_{g}),$ $k_{i}\geq 2$ , $\mathcal{O}$ ( , $g$
\mbox{\boldmath $\pi$}w w\neq v )
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. $\overline{\rho}|_{D_{v}}$ $q_{v}\equiv \mathrm{l}\mathrm{m}\mathrm{o}\mathrm{d} \mathrm{p}$
$\pi$ \mbox{\boldmath $\pi$}’ , $\overline{\rho}\simeq\rho_{\pi^{t}},\lambda,$ $\det P\pi’,\lambda/\chi_{\mathrm{c}\mathrm{y}_{\mathrm{C}1}}^{\alpha}\mathrm{e}$ #X $P$ , $\mathcal{O}’\supset \mathcal{O}$ ,
$\mathrm{f}\pi’|\mathrm{f}\pi’ v$ - $\mathrm{f}_{\pi’,\mathrm{v}}\text{ }$ \rho - . $\alpha=\sup_{\iota\in I}F\{k_{\iota}-1\}$
$\rho_{\pi,\lambda}$ .
( ) F. Jarvis [Jal], [Ja2].
. $F=\mathrm{Q}$ . Art $\overline{\rho}|_{I_{v}}-n_{\pi,v}=\mathrm{A}\mathrm{r}\mathrm{t}\rho_{\pi,\lambda}|_{I_{v}}$ -
Art $\overline{\rho}|_{I_{v}}=\dim_{k}\overline{\rho}^{I_{v}}-\dim_{k}\rho_{\pi}^{I_{v_{\lambda}}}$, $\dim_{k}\overline{\rho}^{I_{v}}\neq\dim_{k}\rho_{\pi,\lambda}I_{v}$ .
$(\dim_{k\overline{\rho}^{I_{v}}}=1)$ . $\overline{\rho}$ v , $q_{v}\not\equiv$ lmodp
Mazur . $\overline{\rho}|$ $D_{v}$ , $q_{v}\equiv \mathrm{l}\mathrm{m}\mathrm{o}\mathrm{d}$ $P$ $F=\mathrm{Q}$ ,
2 Ribet ( – ). Ordinary
$v|3$ ,
. , Ribet [Ri] .
$g$








2. $\overline{\rho}=\overline{\rho}_{E,3}$ : $\mathrm{G}\mathrm{a}1(\overline{F}/F)arrow \mathrm{G}\mathrm{L}_{2}(\mathrm{F}_{\mathit{3}})$
$\overline{\rho}_{E,3}|_{F(}\sqrt{-}3)l\mathrm{h}$ .
3. $E$ 3 $\overline{\rho}_{E,\mathit{3}}|_{D_{v}}$ $v|3$ ordinary . g
$3_{a})$ $v|3$ $\overline{\rho}|_{D_{v}}$ flat ,
$3_{b})$ $v \int 3$ $\overline{\rho}|_{D_{v}}$ , $0arrow\chiarrow\overline{\rho}|_{D_{v}}arrow\chiarrow 0$
$E$ , $(2, \ldots, 2)$ $\pi$ $L_{v}(E,.S)=$











(“Number theory is not standing still”) .
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